One-step purification of soluble recombinant human 6-phosphogluconate dehydrogenase from Escherichia coli.
6-Phosphogluconate dehydrogenase (6PGD), the third enzyme in the pentose phosphate pathway, was recently identified as a novel target in human lung cancer. In this report, we present an expression and purification scheme of recombinant human 6PGD from Escherichia coli. Using a DE3 derivative strain expressing tRNAs for seven rare codons in E. coli called Rosetta2 (DE3), a large quantity of soluble human 6PGD can be expressed with an N-terminal histidine tag and purified by a one-step purification procedure to near homogeneity without denaturants or refolding. Three to seven milligrams of purified protein could be obtained from 100 ml of culture. This recombinant human 6PGD follows classic Michaelis-Menton saturation kinetics with respect to both substrates NADP(+) and 6-phosphogluconate. The respective k(cat) and K(m) were comparable to those of 6PGDs purified from mammalian tissues. Using this purified 6PGD enzyme, we devised an endpoint colorimetric assay suitable for high-throughput screening for human 6PGD inhibitors.